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(54) Title: RUBBER COMPOSITION 
^ (54) =rixffl«*3 



^ (57) Abstract: A diene-based rubber composition which has excellent processability and an improved balance between low rolling 
^ resistance and wet skid resistance and is improved in strength properties, etc. The composition comprises: 100 parts by weight of (A) 



fr) a raw rubber comprising a diene-based rubbery polymer which is (A-1) a rubbery conjugated-diene polymer or rubbery conjugated- 
r<l diene/styrenc copolymer and in which (1) more than 60 wt.% thereof has been modified by reacting active ends of the rubbery 
^ polymer with a polyfunctional compound having two or more epoxy groups per molecule, (2) the molecular weight distribution 
O Mw/Mn of the polymer is 1 .05 to 3.0. and (3) the weight-average molecular weight of the polymer is 100,000 to 2,000,000; I to 1 00 
^ parts by weight of (B) an extender oil for rubbers; 25 to 100 parts by weight of (C) reinforcing silica; and 1.0 to 20 parts by weight 
of (D) a combination of a vulcanizing agent and a vulcanization accelerator. 
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mmit (A-l) ^Si?x>^zfAt^a^f*:^;fe{i^t©i;x>-;^^U>^:JA 
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(3) m^i^(DmM.¥m^^mifi 1 0 0 , 000-2, 000, ooo-c«,5$; 

x>^rfA4*a^«:A»6,«cS (A) 1 0 OMigiJCDJ^Jls^if A, StT (A) fig^ 1 
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ltT;< fJiim^fS , 2 2 7, 4 2 5 ^^fg{z^ ^tl. ^^M'^O SBRiZi^ V t 
7 ;^ ;u 7 ^ h- {cf^^^ S 7 > 7- »J > ^7^J b T f^^oiS^^^ {3 is 
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'j cfc o T ^ttf § li'^mi^ tl $ ffl V^ U * IB^ if A 

62-227908 ^ii^. ^I^^p 8 - 5 3 5 1 3 !Nf 
§l¥8-5 3 5 7 6^^^. 5 3 2 4^<5^{C^|^$nTV^-5o 

?trSt4« ^ ^- {ci^^O 3 # >> ^ >'fti^tl<&SJS ^ ^ d i; t J: o T 
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7 8 5^4!^^. #Pi¥9 -2 2 1 4 2 9 t::j3l^Tll^^tlTV^5*s^ :Lfl^0l5 

■So 

#§§¥7 -3 3 0 9 5 9-^i&^{z{i. S^^U i^s;;i/7' ^ y ^^^^;gt- 
YU^mtK x@Jnxt4s fe^^bStrtfgMx »'i7Ji'y h::^ip>y Kt4&#$ 
ge^i: bT^I$^^^TV^So CI®fi?|Jti,H^■C{±^ -^»U±©:*7— ^>:/^ y 

■r *^ RS® ±IB @ fi«J ti. TS2 X > 3^ D A S^#:Meg S x > 
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1. (A-1) tt^i^x>3^,;3A«a^#:^jH:{i±tf^s;ji>-;^^U>^ 

(2) a-&<*:CD^?«^:f^Mw/Mn5&si . OS- 3. Os 
( 3 ) S-^f^icDaM^iH^^Mds 1 0 0 , 000-2, 000, OOO-^^^SS/* 
x>3^;2A4^a^*:{p^?5cS (A) 1 0 Oaag|5(DJi*4iiA. (A) fjg^ 1 

(B) 1- 1 0 0««g|5OifAffl#il?fix 

(C) 2 5~1 0 OaMgPOM^tSS^';*^ RV^ 

( D ) ^1+ 1 . 0 ~ 2 0 mm^mumMRmmi^mm 
A* ^ s > ^m^i^^ A $ifigi^o 

2. ^#trt6<t:^^*sst: iMa±o^m^w»$it-:3s ±mimmm(D 



r^rfA|ifigt/< 



R^— -C^H— — R 



N 0 
r2— C 



H — CH 



— R' 
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5 . ( A- 1 ) ^^©^fig^^WM*^^ D V h ^5 7 ^ -T'^^^ ti;^ 

6. (C) fig^6Dafit:?^LT^ 0. 1-2 Ofi*%0 (E) W^i'^i/ 

7. (F) 0. 1-1 0 Oafi^CD±f-4^>^-7>;/^;&H{C'^;&b. (C) 
(F) m^©^St-*s3 0~ 1 5 0mMgg-C'$>-Ss ±l31JMI3«©i^i>m 

8. (F)^^®M*JO. iaMSl5JiL±x 2 5aMg|5*iiST-$>S. ±iB7 
JIIB^© y :n > 3^ m^i^ A ffl^ tlo 

9. (A- 1) fife^® (2) a^^*:cD^^a^^Mw/Mn3{)Sl. 0 5 fel 
±. 2. 2*^-CfeSx ±IBl3SiBIS©i^x>^a^#:=fAmfifc<fe/o 

10. {A) ^^ifis 1 5-9 9ag%© (A- 1) fig^. Si;^ (A-2) 

i-8 5SM%© (A-1) ^^iiiMmmasmttzii.^^m'^i^ifi^tji^s ±m 

1 JI IB « © ^ > IF. a-&#: 3 A tj o 

11. (A-1) tttSS^J^>l^3-A«a^i*:*fc:{i^tfSi^:i^>-;^^^> 
3^□■A)KitM^^^:-t-feoT^ ( 1)^:3 A)Ka^^©fSt4*SgJ:s :S-^tft2fflJil 

(2) a-&#:©^^*^^Mw/Mn*si . 0 5~3. 0. 

( 3 ) a^#:©a»¥iS^55-^«*^ 100, 000-2, 000, 000-e$.Si^ 
x>|RrfA>Ka^f*:>fP?>^S (A) 1 0 0 fi*gl5©li*4=f A. Str (A) ^^9-1 

(B) 1- 1 0 Oagg|5©i]Affl#Mlfis RXf 

(C) 2 5- 1 0 0a«^©1i^t4S/•J*^ *^^^d:5lOSaMi^fig^;^^Mi^gPtBS 
SA^l 3 5-1 8 OVttJi^^i^l: imiii.±WmMUL. A'li? > K ^m* 
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-*$3 0-7 ommxtLwrnumm^mx. (a) ^^i o omsgp 
izMLX (D) ^tfi. 0-2 osagi5®iipMmt>-ipgK{£iii^j^^^;gM^ti 

® (E) ^mt^^ytiyyv y^m. sih* (a) m^^i o oa«gpic^u-co. 
i~i 0 ofifigpcD (F) •t3-r^>y^^y^(D^ib{ptji< t^^^-rtiipi-o^^ 

tfs ±131 lJMiB«©i^i>l^a^#:=fAJoJKtIo 

13. (A) fi!c^^)S. 1 5-9 9mM%© (A- 1) ;S:tJf (A-2) 
l-8 5Sg%® (A-1) fi!4^Jii^®i05SRjHe^li'At<tm^#:^P?)^Ss ±IB 

14. (E) ^^(DRii^ {c) ^^(ommi^MLxo . imm%iiK±6m 

15. (c) fig^cDAD^fiMM (Mo) izji&cTs -rm(DMmmmum (t 

d) cto Jc^^JiJM^S^^fTas ±131 lJllB®0i^:ii>I^M^«:=i AiPMo 

1) 1 %^Mo^4%®il^ : 

135^Td^l80'C 

2) 4%<Mo^6%cDJl^ : 

( 1 5 xMo + 7 5) '■C<Td^ 1 8 O'C 

3) 6%<Mo g 1 O%0il^ : 

1 6 5''C<Td^ 1 8 O'C 

**)^V^So *^BJ®1^^©=i At^fi^ft: ((A- 1 ) m^) it. #^CD^( 
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dfx ^>^Afta^<*:i:ii. ;:^^i/>6DMIIft*s3 oa±©^^*s/J>^v^*»^ 

5?Sffilj^^b7K5^T*S!9x :/^>x ^>^>s ^^V-y. ^>^>. ^r^5^>^® 

J3grajK{b7k^> i/^p^>^>. i^i^D'N^-ti->. 7^5";i/i/^D^>^>, ^ 

Si^j^{b7jcms t;^^ n ©M^^** ^ 5 i^ibzlcm *^ * ^ e> ti ^ o 

W^Si: ';^^>A0^^fi|^{zi^^,^T> j^i^- u^e'Aj^^*^^, j&^I)®. 
U^-i^A^^/b^^TStS^jcD. ^-U^^-i^ASg^A^^^feSij^^^^tfo m 
i^mizlt. ^y'W^'J^'i7A{b^i^i: LTn-^^;p'J^'i7A. sec-rf-;i/ 
U^e7A. t ->^5";bUf^'f7A, n-'\^rS/;i/U5"'>A, '<>i;;i/U^'>Ax 7 
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-i^V^yi-y^>s s e c ^OAti?^ 'jyu^-)l^y-{z>(DRi;t^ 

1, 3, 5 - h 'J n-r^)l^V9-^Atl, z-y^v^ 

>iJ ct t>-i^ > >©S5SJ^. n - T^}]/ U ^ A 2i U T-b f - U >'fb-^ 

i^{c$f t tv>*;®«x n-yf-;i/ U^e^A, s e c -:r5^;i/'J5">i7AT'fe-5o c 
n 0;S^ U ^ ^Aih-^mt 1 M® 5^^^ -f 2 «Ut±0?I^tJ LT t> l^ ?> 
tl^o *^M]5&{c:i)H>T, X^l/>^^t^gi^:I^>h7>^5^A{3^^S^1-'5^fl?JT^ 

ti^^MT S :i i: 4) His RliBT 5 o 

{c2®Ji^±£Dx^drS/*§^o^t^'fb^J^^MJ!S^-frTf#^tti)^ttfi!(;^$ 6 
:^I^^B^-efflV^^^t^^^Sigl^z^A^M^^^:>&X||fi<3t^i5fc4^){C^i. ^^4SJ5S 
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mmt^m. ^tz. ^^J{c±tii-e^?►^ a^mit^joTBc 
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1, 4— i^^';i/^>*;u'^>-fe*>x 1, 3, 5 - h ';^Ui'i^;i/^>-fe*>. 

i/e^;i/-e;7xx;u;>(^;i/7'^ 4, 4* -i/^f}t/i^)l-i/^>V)l/-^)V 




n 



^!!&1~2 OOj^lbTK^Sx R'{ii^^lSl~2 0©J^fb7K^atfe{ix-7^;i/, 
SiiT'^^'. x:*f:^ri/s *;U;ttx;K /NP'5''>®|^-r < ^ < i: IMO^^Wt- 

'5j^^t!tl~2 0©^ib7jc^ST'feDs ntt l~6T-$)-5o 

P«9®x;1<4 i-ScD^y: 2 fitJl±T- -5 ^ 3{)^'i:»gT' J;t)«=tL<{±3 
<iJii±. ^f){C$?*L<{±4{@J.:i±T-^§o fc;£bs ^tl?.®<b^tltC:feV^T. 
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^'ttl<b-&tl^^ + ®*Sj5&®3i;J1^>>S®jiS;^*^?^St-^^l4^ 'J V-^^(7) 
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j^^mmL. m&Mm^(Dp^Mm^i)t>\.^x^&i-^:^^. ^t4©Bu©4^';v 
-t^{i'^r^v^-(DGFc^m^v^(Dm^Ru^^m(Dmtiz&-^\,^x$^^ 

0 5~3. o®igBT'fe§o ^^m^^itGF c^mmL. m^^^Oy.^]y>0 

i^'Jd^X'$>-:>rzo :$:^BSo^^{±^ ^(ci^ U * i:©^lnffi/bs^S«) ^jtifefefe^- 
^i^^ ^Oia^M^s/>75^:^^^^(3^ ^)inxt4 Asgtl^ ^^{3, ^§e,n^ 

\i^J;:^)mntz'b(Dtfji^o 
:^mmX'mu^ti^ (A-D fig^T*5:3A>Ka^#:©mM¥i9^^«{il 

00, ooo~2, 000, 0 0 ox$)^z}iifiii:,^mx^^. mmw-i&i^^mi± 

m^m^^&ifiioo, ooo*^T-{±s mhh^ziAmmmo^^Rv^mmm 
i^*^^Tt^ 2, 000, 0 0 o^mx.^m^it, ^^x^4*«@^t^sTt:^Am 

^mmxm^i^fi^ (a-d gg^T-^^=3A)Kfi^^(7)A---i£jt (mv 

-M) it. L<{±2 0-2 0 0©|giST'^^o C©A---*AS{i, ^scpj^ 
^St:^fc?,n^A---3l4l*It$<S&fflL. 1 0 0°C-^«ii^^tLfcA-:n-)teJt(M 
L 1+4(100 " C)) X^^oUL. h---^m (M L 1+4(100 ° O) ©fi*^)^ 1 5 
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O^m^X 1 0 O''CT•©«)J^*silL^^^^^Cli.0lJ^{il 3 0'Cc?)SJtT'«iJ^U> 

1 0 ovc(DmtzWinr^o (mv-m) ifi2 o^^cD^^tt. m 

l6ds^JS^{3i£TL3Am^tl^f#^c:t«L<55:i)o A---*5Jt (M V -M) 
2 5~1 8 OOtBH#J;t)$F$UV^o 
*«BJCD (A-1) fig:^T^5=^A^Ka^<*:{i^ ^®ipx?& J: t) ^^tcf S fe 

?AJII =1 A i: b T Hffl (3#t -r S d RitgT' § o 

(A-1) fi)4^T*«>SiiAt^fi-&<*:<D:i3^;^te^ai^li> a$|at]^I^i 
e,n5 3AmfiS'^3?>*=fA#i4*^Tfe«)l3- 1 0 0-0'COI5HAS»S L^^o ^ 
^,{3. - 9 5 1 O-COISHASJ: t)^!f^b^^o *^0JT<5&ffl-rS=fAt^fi-&<*: 

ill, 2-i5J:t;^3, 4-3^^) (Ditmxunm^^o 

X5^l/>fi3{)S5~4 5%. r^i^3i>gi5^CD^ i^^Dig^© 1 , 2- 
/g^Mtil 0-7 0%cDMtrafe§c: iiAsjf^ tv^o 

i^mm (A-1) fie^T-fe5=iA)KM^i*:{i. lS}eitT-^d:<^^{^2fflJU 
±(D=^A)Kfi^^^:-e$>oT^)ctV^o U S^x > i:;^^ b > - 

ft • ^=f-m^1^i^zhtii^^(0s ij'pxU^U^t^^ttii^^oa^m.^^lD^X 

*^0^O$f* t^^HI«i:tT. (A- 1 ) fi)^^i:UT^ ^l^^i^^©**^ 7 q M 
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S%JM±"ex i}^:^m^Umi^-8 0 2 0'CCDl5ffl-C% ^^m^^i^l. 0 

5Jil±. 2. 2*MT"fef3. A---*fiJt (M L 1+4(100 ° O) 2 0 JM±^ 1 

0 0^m-^^^7.^]y>-y^i^x.yft^^zi/:, 1 0~9 OSfigiSi:. 

*S7 Oa«%Jit±-C^ 5 0 2 0'C®I5HT-^ ^^M^9>^ 

*S2. 2-3. 0-efet)s A-:::-^!** (ML 1+4(100 " C)) *si 0 0-2 0 0 

T'ifes;^^i/>-:r^i^x>^fi^=fA 9 0-1 0SSg(5^^■^v^:5^^, inx 
^y^m. -^y^y^k. f^'yy ^ym^mi^o^m^. mes. t-dae. t- 

So *^H^{ciJV^T=fAffl#il?ft{iJi3^zfA 1 0 OMMgB^^cD 1-1 0 OSfi 

^nSo 3Affl#jgrS®»*i 1 0 0Mga5$®^Si:f#?,tiSnAffi^ti©b;^ 
tt5-6 0«§gB©IIH*s$f ^ tl^o 

1 0 GMfiSP^fet) 2 5-1 0 OaMa5/&sM^n<5o 2 5«Mg|5*?ilT-l±^JS 

^0f&©tiai4te*s^D> 1 0 osagi5§®x.5i:®<^t)t-#febs ^i^t^i^^ 

XoTfgTLfct3=fA<4tlASfST1-So (C)£t)c^(DM^{4S/U*CDfi{i3 0-9 

*^H^0 (D) fig^T-^*M^JSt5M{SM^J{iifA««^i*:l 0 OMSgU 
1-2 OSagpolgHtrffiffi^nSo JPWJJ: LT{±ftSe«J^*)£DiibT 
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«^tL<{i (C) fia^T-$>SM^14^>U*fD0. 1-2 om»%*Si!inx.^n 

[ 3 _ (|. ij ji hiJri'i/ -rnbivi/] -"r h^;^;u7'f h\ t;^- [3 
- ( h -yu\^Jl} -V7s)Vy ^ Kx t:^- [2- ( h 'Ji 

^JCDfi^fg^T^^ •^Ti^tSie^n AfflfiKtl*^§Sz: i:*5ort6t:fe?.o 

HT- (F) f£^J:L-r*fl^t4*-5J<>:^^';/^&ffiffl-r5:ii:*^Rlt6T-feao M 
^i45t7-^>^7'j/^J:bT{ix FTs SRF. FEF^ HAF. ISAF^ S 
AF^O#^^;^®;t7-:^>r^'y ^ASfigfflT^x ^^igl^^Jt^SH*^ 5 Omg 
/gi:k±. DBPl!S?fiaA^8 Oml/l 0 0 g©:tr-^*>:/^ ^A^^HFt H,^o 
•>^®fi<*> J1*4^*A 1 0 OafigPfefct) 0. 1-10 OS 
m^X$>\). ((C) fig^) Ii^t4i/U*i: ((F) m^) *-^>^7'y^®^a+ 
3{)S3 0-1 5 OMMSPtrfe-Sc: J:*sifftUv^o 3©$gHW^T-{±*^gao@fl^i: 
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■r5^iS^^A^4el>?)S^#e>n«^^^o i^tz. ((f) m^) tt-if^yy^p^^f^i^Q. 

(A- 1) fig^l 5-9 9aM%i:^ (A- 2) Eiic^i^tT (A- 
v^Sc:i:*)RliiT'^So (A - l)fife^9-oifAtfefi^<*:{it4^a«j^^iim3j)S:^c§<x 

i:*sqit6T.fe5„ (A-2) fig^S'iit'Ctis -grfigrfAs ^^=f A*»?,'i:>^{C{&l:> 
imil±^*)t.V>f,tii.o (A- 2) fig^^^i*:fi^{c,T^-ri:. (A-1) ^^W^ 

xy=fA, V7-i/>ifA. ^tz. r^;i/=fA, 55^::f A7!p?>3l«ixfe 

iaW±0=rAT-fe^T> (A- 2) fiS^® (A- 1) ^^Jit^Oy^^i? 

3^>3fAi: LTtis =i^^;i/hl^x -«y>5r;i/^, ;^:tS^AI^^ -^^V^^CDMiil! 
^{3j:^i^i>x:/^i^:t:>:fA. ';5^e7Ai?.M^{cJ:Sffis>::^:^^i;x>zfA. 
4'-iat-;i/:?'^s^ai>iiAAs$>D> (A- i)fi!t^Jit^(0;^5^i/>-r^i;x> 

rfA. X^l^>^«M3~5 OfiM%T':^^i?x>§|5^0 1, 2 i o 
~8 0 %(7)i§rta^Xf-l'>'-^^i^x>zfA. (A- 1 )fijc^i>l^1^0X^l/>- 

7'i/>^^«*s3~4 0 %aa%o;^5^i/>--r y7'u>-r^s/x>zrA. 

(A- 1) fi!c^Jil3^©-^fig:}?';'1' vrix>=fAi:LTJis A-m-^Mffi 

&^i;^to-tiT^ tH4St>*5Pxt4^ftiifbLTffiffi^nSo !t^{c»sti^ (a- 2) 
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(A- 2) ^^tLxis^Tsm^i^ma^-s o — 2 o'c©IbH0a---*sjie 

(ML 1+4(100° O) *U 0 OW±T-fe-5^rtfi^;^^l/>-:^t5'i^x>^ta^ 

(A- 2)fig^i:b■rffll^SSlJ®^ft tV^MS^;:^5^1/>-r^i/':3l> 
^a^lfA®0iJi:bTx A---)|fi!i^ (MLmdOC C)) *si 5 OW±-C^^ 
M^:?^ (Mw/Mn) 1. 4-2. 2 ©lBHO*)©**fe{f ^ tlx *^B^O (A- 

(A - 2) ^^i:bT> X^U>^^adS3 0-5 Oa*%t:s 
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